Fig. 1. Various approaches for designing the embedded controller for automotive
(called cores) have been attached. The cores are typically integrated onto a single integrated circuit die (known as a chip multiprocessor or CMP), or they may be integrated onto multiple dies in a single chip package. Cores in a multi-core device may be coupled together tightly or loosely. For example, cores may or may not share caches, and they may implement message passing or shared memory inter-core communication methods. Common network topologies to interconnect cores include bus, ring, 2-dimensional mesh, and crossbar. All cores are identical in homogeneous multi-core systems and they are not identical in heterogeneous multi-core systems. Multi-core processors are widely used across many application domains including general-purpose, embedded, network, digital signal processing (DSP), graphics, etc. study shows that Multicore chips perform better than single core systems. The performance of multicore/ multiprocessor systems depends more on efficient communication among processors and on the balanced distribution of computation among them, rather than on pure speed of processor. Although there are many possible communication architectures, shared bus is very popular in small number of processors system for its simplicity and area efficiency in sharing resource architecture the resources like common buses. Peripheral and memory are shred and utilize by any processor according to need. Optimum design for an embedded controller can be proposed based on followings design parameters.
• Allocation of bus will be taken care by shared bus management authority. In figure 2 Core (M) denoted for master core or processor core which can be a self-contained computer with CPU, memory, and I/O interfaces. Alternatively, a core could be an FPGA fabric. Each core is an island of synchronicity, i.e., different cores can operate at different frequencies, which can be changed at run-time in order to effect dynamic power management. Master core are design for different jobs and applications job are rightly assigned to the master core by software. Core (S) denotes for slave core which can be peripheral core. These cores may be of category like programmable peripheral core eg. 
Leon Processor:
LEON is a 32-bit CPU microprocessor core, based on the SPARC-V8 RISC architecture and instruction set. It was originally designed by the European Space Research and Technology Centre, part of the European Space Agency (ESA), and after that by Gaisler Research. It is design for embedded applications and are described in synthesizable VHDL. The core is configurable through VHDL generics, and is used in system-on-a-chip (SOC) designs both in research and commercial settings. The architecture consists of AMBA AHB/APB shared bus. New modules can easily be added due to facility of shared bus architecture. The Advanced Microcontroller Bus Architecture (AMBA) was introduced by ARM Ltd in 1996 and is widely used as the on-chip bus in System-on-a-chip (SoC) designs. It consist of following three buses.
www.intechopen.com An embedded controller prototype proposed here utilizing same sensor data for multiple processor cores and optimizing the design by reducing number of individual microcontrollers. This will lead to optimize the resources, cost & power in controlling of invehicle gadgets. An Automotive Embedded Controller for multi-application and controlling multiple gadgets is shown in figure 4 .
Some applications of multicore automotive embedded controller
The above explained system can be effectively utilized for the controlling of vehicular applications. Some of the applications are discussed as below.
Wiper controlling
Wiper motor controlling is a basic application in case of vehicular controlling. Figure 5 shows weather data processor and Digital image processor as master processor and wiper controller as a peripheral controller. The internal core (mater and peripherals) are connected with AMBA shared bus. Weather Data Processor: It is a processor processing the data coming from the different sensors regarding weather condition outside and inside the vehicle. For this application three sensors are utilized., precipitation sensor will sense the rain fall outside of vehicle. According to the data coming to weather sensor, weather data processor will decides the weather condition and inform to other respective core (masters or peripherals) regarding the same for necessary action. In case this processor justify that there is raining condition, it will send data or command to wiper controller. This can be explained from flow diagram 6 
Fig. 7. Flow diagram of Digital Image processor
Wiper controller: This is a peripheral core, allotted the task of wiper motor controlling. This receives data from multiple masters, as shown in figure and accordingly control the wiper motor. Wiper motor will switch on in three different conditions.
• By switching on the user wiper switch • As per communicated by Digital Image Processor (if there is dust on front window glass). In this wiper motor will switch on for short duration. Air Conditioning systems deliver air to the vehicle interior to provide comfort to passengers. These controller typically have control several motors (for blower and flaps), based on different inputs (e.g., temperature). Figure 9 shows block diagram of an embedded controller. This controller consists of weather data processor and battery controller as master and Air conditioning system as slave. Weather Data Processor: It is a processor processing the data coming from the different sensors regarding temperature condition inside the vehicle. According to the data this processor will decides the hot condition in the vehicle and communicated to AC system (peripheral) for necessary action. Battery Controller: This processor monitor the battery condition of vehicle and responsible to take necessary action. It will monitor the charging of battery, if battery get overcharge, it will stop charging and vice versa. It also monitors the lever of electrolyte in the battery and warns the driver accordingly by communicating to other inbuilt core related to driver monitor display. In case of low battery, this processor will communicate with air conditioning module to tern it off to save the battery. Figure 10 shows working flow of this processor.
Fig. 10. Flow diagram of working of battery controller
Air conditioning system: It is a peripheral core responsible to control all function of vehicle AC. It receives user switch input as well as other command from weather data processor and battery controller regarding the operating of AC.
Driver alert massage display
In modern era, passenger safety and safe drive is one of the most hot issue in automotives. Safe driving also depends on the driver alertness regarding the surrounding conditions. For example if there is raining or fog condition, driver should get alert readings, and suggestion to reduce driving speed if speed extending the defined value. The system for this can be implemented as shown in figure 12 . This consists of weather data processor & Dashboard display controller. Both core are having processing power are master core interfaced with AMBA shared bus architecture. In this application weather data processor will process the sensor data and decides the environment condition like raining condition or fog condition. The information will be communicated to dashboard controller to display on alert display. Also dashboard will see the speed of vehicle, if it found more speed it will display massage regarding lower down the speed of vehicle.
Conclusion
The embedded system for an automotive control system can be effectively design by extracting the benefit of multicore SoC technology. An integrated automotive controller can be design by using homogeneous or heterogeneous multiple cores (processors) connected with the shared bus like AMBA. The architecture will give better result with efficient resource sharing like peripheral device and memory.
